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S.X\^) ^ o]°\ ^2: {DISPLAY DEVICE AND METHOD OF MANUFACTURING THEREOF} 

£ 2fe £ 1^ A r A 2 l- 4^ ^^£-°14. 
£ 4fe £ 1$ C «£°14. 

£ 6A*r 4-E- -i*H°fl ^Itb 3M#*lt- £*lt!; ^^H°14. 

£ 6B^ £ 6A^ B r B2« 4^ ^£.°14. 
£ 6C^ 4€- €*HH ^ X^l^l- £*ltt J g^£« 1 14. 

£ 6D^ £ 6CS) B 3 -B 4 -l- 4^ ^^£°14. 

£ 7A vfl4 £ 7K*r £ <fl^ *^H<Hl S^l^l^ £ A ltb #3£ 

*°14. 

<ll> £ ^,g- JLAl^l ^ I^H 3-2-3., ^.4 ^*ll*U5-*r <3#3 

49-4 



1^0008414 #3 °^> : 2004/12/3 

<12> <gti>^ o.s., £Al3r*l (display device)^- ^S-^^^H information processing device) 
oflAi *)Bj^ 3MEj# ^^S. i^l«rfe OT^oli #*H4. 

<13> SA]^1^ -g-^^r SAl^l (Cathode Ray Tube display device, CRT), ^£A]#*1 
(Liquid Crystal Display device, LCD), -fi-7l #7l]^iHr 5.^1 ^(organic electroluminescent 
display device, EL) ^ ^4^4 £*] ^(Plasma Display Panel , PDP) ^<>1 tflS^H^. £ 

^ °l-§-*H <8tf-§- SAitM, -B-71 ^^1*% Sa]^i^ 

^ «§^1 4*r Cr ) #4^4 £^1^ f-4s4t- ol-g-^-c^ 

£Al^4. 

<14> 0.7] SAl^)^ f^-S] SAITOH ^ ^-7fl7> ^ul. 

^#^o]7> 7}^, itil^^^o] tij^SAl^l^.4 ^3L, 4* ££. ^34 d| 3 J£ 

4 ^ 2iH7} ^ 4°<R> ?Hr4- 

<is> o!4 -H-7) # 31 54^*1 7l^ *flB^ *ms. °flic.— ^(anode 

electrode), 7l#s} ^3*1 oflv^= ^ ^£o] a}^ o. S 7 fl^ -R-714, 0 ^E. 

%m Ajofl *g^£ -B-7] gfe ^(cathode electrode)^: 
$4. 

<16> o]4 4$ 3*1 -fi-71 iAl^S] -B-71 ^ 

(Hole Injection Layer, HID, l"W(Emitting Material Layer, EML) ^ Alu^o.^. £4 ^ 
"^(Electron Injection Layer, EID.2.3. tMS€4. 
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<17> -^-7] it%W-& 4^3.(slit mask), S^(spin coating), -f-f— 8- 

(roll-to-roll) #3, 3* ^(vacuum deposition) ^ M 3«H S^€4. ^ife °H 
tH 3^5} ^(droplet) «3 -H-71 fttli *H S^^K? 

^£o!4. ^-71 I^M* fl*^ Mir £t*Rr*l). W tffl^l 3^ #£7 r 4* 3 
4-, -8-71 5.5.4^ol ols olSfl -H-71 ifrW^^ Mt> ^ AS. € 

< 19 > oil- ^1^-71 %n <ga*! U-^^-S. -B-71 ^##1: *§^* ^, -8-71 s^M-l: 

-8-s. 3^*3H c^pI -8-71 £#f^l 3*1 -8-71 -8-5: ^1-3H 

^^H 3*r 3 -8-71 #2: ^Hf- "^^Ml tr4. 

<2o> aeli4,- -8-7m til-8-s t)iM°l <$qo\] tfv] ft?) 3^riL 

4 £<H1 «fl*137l afl£ofl d^l -8-71 ^*Kr Hf 1 3*1 ^-71 ifr^Mol *13 

£ ^ 3*1 8># 3-?-, eM -8-71 ^#^o] -8-J: 4^^H <3*H nfl*|^ ofl^ 

#^-.2.3. 1-^7}^ ^4. 3*1 -8-71 -8-5. 3^*3H 

<$q«\) °h^h ^3 #<H2 ^-f , -8-71 €*Rr #°i msi 
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Htfol 71^^ 4x1]' 

<2i> 44*], # °14 £# ^ S^s.^. €■ OT^ *Q i 

. <83L*l yqsLS, -B-71 tin #71 3*1 -i-^l 4* ^ 

<22> £ W$ Xl 2 -S-7] ^2: ^# J*|**4. 

<23> 6)4 ^ £ * i ^^>7l ^H*H, £ tfW xl i <89 * *fl l 
<8«^ 3£ *ti*l€ Xl 2 <83°1 wflol^7l^si xl i spm A l 
, XU 3«H wfl*l£M, 4 XU 7flW ^€ #714, 70W» * 

^ xi i « i7ittt $ #7]«# tifl^^ xi2 it*ir 54 

<24> gEfc, £ X| 2 ^-^>7l $14°}, £ *H 1 « *0 1 * 

<£ z^ofl Bfl*13 xi 2 nflo]^ 714^1 XU ^4°il XI l $.^Sr ^^4fe 

XI 1 ^^H XI 1 tf^lr 7flW« #71 3)1^ ^^Hr ^1, XI 1 3 

^* tf°fl #7m%## $>S*Hr #31 * #7m^# #41 XI 2 ^# ^*Kr S.® 
4fe a^l^l 2 ! XI 2: xi^W. 
<25> £ if^ofl o^4^ -8-71 ^^*>7l flffl #7143 

^ axi ittMtl4. 

<26> oi4, £.^# #s*H ^4 ^^4ji4 ft4. 
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<27> S.M&x] 

<28> 5. i£ £ tftgS) <MaH<>1] ^tb SAl^t- HAltt ^^£<>14. 5- 2tt £ 1^1 A r A 2 
« ^ 34$ 445L°]4. £ 3£ SL 22] B W ^tfl£o]4. £4^£1S1C^ 

<29> H 1 £. 4* #S*>4, a*l#*l(700)fe 714(100) Hfl*14 *fl 1 4^ 

(200)*, 3^(300), -H-7l^#(400) $ ^ 2 4^(500)& SW. 

<30> £ 1-1- »IH^ 7l#(100)£ 714 £^ 7l^ £^$4. 

<3i> tiflo]^ 7l4(100)°l ^4 7l^^ *fl 1 4^(200)1-8- M4 H4^ M, 41* 

M, 43- ^ <?lf-( Indium Tin Oxide, ITO) IW. MS, 714(100 W «■ 

^4 714, ofl* #4, *Jp34 4^*1 71*^ % + , *il 1 4^(200)^8: 1:^4 

5=4^ M. 4* *4, 4£ W* £444. £ ^H°*M «fl°l^ 7]4(100) 

£ ^4 714^1: iW. 

<32> ^4, wflol^ 7l4(100H*r <34°1 3.*)S\^ A 1 "33(110) g a^*>7] 34 

SL^r 3^4 *H 2 <83(120)-i- 3L444. 3fl 1 <8«l(110)£ 714(100) 

3 f^^l A 2 <83(120)£ *ll l <33(110)3 ^441 «1|*144. 

<33> E21I4I 42*14, *ll 1 4^(200)1-8- *lHi 714(100)3 aft 1 <^(110H % 
-844. 1 4^(200)*£ *)] 1 <33(110H1 ll^i *fl*144. 4 -g*HHH, *fl 

1 *d ^-(200)1-8: ¥^*>4*1 H4-S4 43- Indium Tin Oxide, ITO) 43- 6 14 

4§-( Indium Zinc Oxide, IZ0)* IW. 
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<34> £ -iAHoH, *H 1 ^(200)#£ n<>}± 7l#(100H 4*3*11 44 IN 3. HplW 

. *ll 1 ^^(200)1-^ *)] 1 ^SL3. £o) L4 #51, ^ 1 W 4SW? 4 2 4^3. if 
W* 3E4, 4 4 1 ^^(200)1-^ #Jl ?>3 G# «13 4<H «H434. 

<35> 4 2)1 1 *R(200)£ 2 7fl4 44 H^4^3, 1 7fl3 i£4*l ^JflAl^i ^ Aj^O. 

a ^.^S.(Pl£Al)ofl <2}4a) *H 1 T^^t" 4^4. 

<36> zj3(300)£ 4^ -fr7l# JE^ BCB(benzocyclobutene) ^4 «144^ -fr7} 

1- $ Sioc ^§-4 ^ ^-7l#* ^4 3 sfl^ *M *8^€4. 33 43(300)£ *1H^ 

71^(100)^1 *)1 1 "^(llOH Aj^^o.5. ^€4. £ 2 ^ £ 34 4^43, ^1 1 
(110)41 -iW-^s ^€ 33 44(300)£ 4 4 1 4*(200)4 fl*H ^ 
£ 7fl^Jf (310)1- X444. *ll 1 ^^(200)1-^ wfl°l^ 7l*(100) PflH^-i fgEfls. y]]^ 

44 7^4(310)^- 33 ^oooh $43. $^4. €■ -a*H4M. 

^-(310)^ 7l4(ioo)4 tfJMH 4 4$. 3Hr4. 

<37> olnfl f 7 fl^(310)fe 4 4 1 #4(200)4 f-Ajofl fl pl5]7l4. %3&<% 44°} 4 

4 l #4(200)4 o]i=. °i^SL£. € *fl*l€ *r OT. £ ^HHH, 

7fl^(3io)^ 4 4 i #^(200)4 f A J^e| ^Aj ^ j-i 4*1 €4. 

<38> 33(300)41 ^Aj^ 7 fl^.«.(3io)^ 4 a]] l #4(200)4 4 -f^l tfl*H 

4*Q ^Aj-4 ^.7] *rtf44, -6-71 U1:*M°1 33$ *fl 1 ^n(200) 

5)7]^ 34 444^- * 4°^ 71^4 *M8#4. 

<39> £ 3* 4^43, 33 2W300W 7fl^f(310H 4*M 4^3(320) 

^ *i| i #4(200H 4;e 30°a.4^ m 165° ^.4^- 4£4 4^ 4^4 
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4. 4 1 3H-(200W °l^Hr 45.7} 30°^.4 444 165°a.4 # , £ 341 £4€ Ml 
**(400)4 = 3.4g4 *tffl«|X|jL °]3. *7l***(400)*H 1*$ *4 flH ^ 

^o] a>fl #43 *r &4. 

< 40 > o]« ttty] 4*fl, £ -^HH4 go* ZW300H ^|W(310)fe *1M^ 71 

*(iooW m& 4*1-44- *3 £^ 44 *4I 4«H 44 44 S 

<4i> E2^H34 #2:43, -8-7ll**(400)£ 44(300H ^€ 4 7fl^(310) 
* M * 1 3^(200)4 *S4|fc ^€4. -8-7ll**(400)^: 3*^^(410) * 
(420)* IW. 3^«a*(410)£- *H 1 3^(200)^4 *H444, l**(420)-£ 3 

*^*(410)4 y fl4€4. 

<42> olnfl, -8-7ll**(400)£ (drop let) 4 *§m *7ltf*#« 7^(310)4 

oh, 4- 7 fl^(3io)6ii 44. £ -8-711*1-34 ?is ^E7> 43. 4# 3*. -8-71 1**4 

^17> SJ-JMiLS. 4S7fl 4J1 ola ol«fl ,0- 7 j 1**^14 i^tb *4 37fl 
^o>^4. ol4 Jg-^l^* all 1 $3(110) £ all 2 $3(120)4 y Pl€ all 1 3^ 

(200)*«H SUflsMII t^W. 
<43> oi* *4*>7l 4«fl, ail 2 $4 (120 Wife 4*1 -8-7ll*l-€ 0 l 44 * 3^44 44 

-8-7l!**(430)°l ^|*€4. 44 24 all 2 $3(120 W 44 -fM l**(430)-i: ^*$v2. 
S4 all 1 $3(110) $ all 2 $3(120)4 3*WI 443 all 1 ^(200)#4 ^ ^« ^ 

34>n i ^ &4. 
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<44> . Djul -a-7] <£##(430)£ A 1 <5§ 3(110)41 T 1 * 5)3.^1" *g^*Kr ^ 

A 2 <8^(i20H ^°fl 33 ^ $4. cW 

(430)£ 44 Jfl* ^#(432), 44 ***(434) W *fir ^ # 3.^3. <r $14. 

<45> o^, *j) 2 «83(120W £3 34(300)°1 #4 Sa-i: ^-f, *fl 2 <83(120H ^4 XKr 
39(300)41 44 -B-71 **ft*ol S|JL, D|ul -fi-71 * 1 ^(110H 

71)^(310)3. #<>12 *r 

<46> TS|P] -6-71 ***^<>1 *fl 1 ^(HOW 3<3€ 7flW(310)S *4 *<H£ 3 + , Stf 

5] JEAl aTfl #4^ <rt?H &4. 

<4?> ae^, £ ^HH4fe 2^(300)4 *ll 1 ^(HOH #^3-2.3. &n 
i£i A 2 <8^(120H ^43 44 ^7l' fttl4 A 1 ^(200)4 7151 £4* 
£tt4. 44 -fr7l fftl $ 1^(310)4 4°Hfe ^3 39(300)4 «11444 & 

71 t^ofl cjul ^-71 #*»=a^- 7flW(310)4 4^3 -fr$« =r axi €4. 

<48> £ 5*f £ €4*1 <>M ^«fl € ^ £Altb 7fl\i£44. 

<49> 5. 5# 39(300>gr *ll 1 ^^(110)^5.^ A 2 <33(120)J13. 

=r 5(14. °H, 39(300)£- ^£3 39(300)£) °fl44 4# 7}*h£ 3*} « 44 
■^71^^(430)4 -SJ^ 44 ^4 4^14 W^lfe 34 4^444- 

<50> cjp] -B-7m^(430) $ -fMtfWW)** £f 7fl ^(310)#4 44 

og a}*} 3g6.S 1 <8<&H110)«L3. J M1 2 <8eKl20).o3. ^ 7}^ ^3 34(300)3 

24fe 4 i <^44 49(300) zJ4 444 qs.it *Ht 29 °1 
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<51> £ 21- 4*1 #2*Ha, ^3 33(300WI *7l *##(400H «fl°l^ 
7l#(100Wfe *)1 2 ^(500H $^*4. A 2 3^(500)* ^ 
*<>1 ^^(work function)7> #* ^#.Sj3L °1*M*14. *H 2 3^(500)41 *H 2 t 1 *^ 

°1 ^17>€4. 

<52> >H 2 3^(500)* £3 33(300)3 #341 tifl^l^jl. «fr7l ***(400)3^ #713^3- 

<53> £ 6A^ * 4* 3$ 2*1^11- ^5^14. £ 6B^ H 6A3 

B1-B2* 44 €^t!r ^£°14. 
<54> £ 6A $ £ 6B# #2^, 71^(100) #4] *D*1€ *0 1 #^(200)#, 3£3 

(300), -8-71*^(400) $ *0 2 *R(500)* £^tb4. 
<55> *\}o) + 7] #(100)* 7l# JE^ *MSb 71** SW. 

<56> Bflo)^ 7l*(100)ol 71*^ 3*. ^| 1 ^(200)1-8: ^* 

M, W M W( Indium Tin Oxide, ITO) ** iW. ^S.. 7l#(100)°l * 

71*. #3, ^<r*l 71*^ 3*. 1 #^(200)* Irf-^ 

M, £^1*4 ^* SW. * ^H°fl*l Uflo]^ 7l*(100) 

* 71** 5.^4. 

<57> 7l*(100) e Hfe W°l S*14tt A 1 <8 3(110) « <3#* 3.*\*}7] W 

33. SEfe 4lJ:yll<a°l *fl 2 33(120)* IW. A 1 33(110)* «fl°l^ 7l*(100) 

51 f^HH «fl*l£M, *g 2 33(120)* * 1 <83(no)3 ^€°fl «fl*l#4. 
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<58> *q 1 ^(200)#£ 71^(100)^ *ll 1 33(110)41 $43 €4. »1 1 3^(200)1- 

£ 1 3^(110)4] 41^3 ^ ^EflS. * all 1 ^(200)^ 

^ W ^ Sl#( Indium Tin Oxide, ITO) ^ ^(Indium Zinc Oxide, 

IZ0)-t- 3S.^W. 

<59> £ ^H14H, *0 1 ^(200)1-8: 71^(100)41 z\4r^ W $3)3. 

tifl^l €4. *fl 1 ^(200)t-£r »1 1 W^S. L£ £oL, *fl 1 #W *)JH*Hr »1 2 ^ 
og s. w# 4 A 1 SL^-(200)«-£ #3L #3 G* $5.^ <>13 «fl*l€4. 

<60> q *j) 1 ^(200)^ 2 7fl£l ^ M*!^, 1 7^ ^£3*1 TW^i £ 

a ^jqs(piHAi)^ '*0 1 91A ^4. 

<6i> ;g<£ 2W300)£ -B-711-, BCB(benzocyclobutene) ^-4 ul^-*^'-fr7]«- ^ SiOC 

Jf-3j- ^ ^€4i £3^(300)£ «1H^ 7)^(100)51 *fl 1 33(110)^1 

^1 g *)1 2 33(120)2] $^€4. *)1 1 33(110)41 ^^3"(300)^r 4 ' *H 1 

#-R-(200)2] $1*1 41 tfl-§-*Hr £41 *§^£ 7^4(310)1- 3L^*4. *fl 1 *R-(200)#<>1 uflo] 
i 7^(100) #41 MS «fl*l£)7l i^-41 7fl^HK310)*r ^^^(300)41 4lB^ 

^S. ^^^4. £ ^H4H, 7fl^-(310Hr n°}^ 7^(100)21 #-^4H JiXM: 4) Q% 

<62> olnfl, 711^(310)^ 4 *1] 1 ^(200)2] f-^41 Hfl^Sl7l4, ^ J)S^ 3*H 4 

5fl 1-^(200)^1 f^a^S-fB] £^ € £41 Bfl*l€ <r 55)14. 
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<63> :g<S3(300)°ll 7HW(310)fe 4 4 l ^(200)* 3^ tfi*H S^aWjI, 

341 W3 -6-71 ***** "rW. -^71 ****°1 41 1 3^(200)0.5. 51^1^ 

**l*Rr .* 4°^ 71^ ^^4. 

<64 > 42 33(120)3 ^°fl *§^€ *fc3-(300)* 41 1 33(110)3 3313.^ 41 

! ^(200)1- 4*13 £3 ol °13 W*^. ^I^S, *S3-(300)o||fc A 1 
33(110) 5 41 2 33(120)3 ^TfliM^ 4 1 33^3 711^(310) 4 ol#3 a7l# 7}*1 
^ ZL^-W (groove ;125)7> ^3°1 

<65> o]4 ** zi^ti (125)^ cM -H-71 ^^ol ji^y <q tflJfofl «pl35^t *H 

C^l -6-71 ****°1 711^(310)3 xfl^-S *3 t^Hr 3* ^l^rf. 

<66> *7l**$(400)* 41 1 °J3(110)°il *£3-(300W A 711^(310)* * 

n 41 1 3^(200)3 «fl*m4. -8-71*^(400)* 3*^*(410) $ *##(420) 

* S.^m. 3*^*9^(410)* 41 1 #^(200)*3 ***(420)* 
^(410)3 ^ofl «fl^l€4. 

<67> oH, *7l*^(400)* 33(droplet)3 *7l*##;g-i- 7fl?-Jf (310)3 

iflJM 3*} * * 3^*1*1 *3- ^BflS. ^£4. *7l*^-l-^* $|*$ **1|* S**r4. 

oh, 4 711^(310)^1 3*} € *7l*#«-*3 ^ s ^ £7 > ^ a ^ 

^17} stf^-Si ci-eTii sji ois ojsfl *7l **M-H *W *3 5^* a>D 

£o>*l4. 6 13- ** *4|$* 41 l <S 3(iio) $ 41 2 33(120)3 «P1€ 41 l 3^- 

(200)*«1H ^l^*>7ll 
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<68> oil- 4 2 <8«Ul20W|te 3*1 -fr^WsM ^ £2:SM cM 

o. 7lW ^(430)o1 i§^4. £ol 2 ^^(120)^11 ft?) l"^(430)-i: W$SL 

3.4*1 1 <^(110) ^ *)1 2 ^(120)3 «fl*l€ *ll 1 #^(200)^1 ^H* ^ 

*3*}7l1 t ^ 

<69> 3*1 -fM 1H-§K430)£ *ll 1 <^(110H t 1 * ^S-Jff- ^*Hr £^ 

*« 2 ^(120)11 »W SJW 33 4* 3*1 -*M 

(430)£ 3*1 ^§K432), 3*1 ^#(434) W ^ * S-^fS. o]^^ ^ &tf. 

<?o> oH, jj) 2 <83(120H . *«*K300)<>1 S-^f- tfo> *H 2 <S3(120W *8>S€ 

33^(300)41 3*1 -8-71 tf*M°l 3*. *M -B-71 **»*ol ^ 1 °§3(110H 3^ 
€ 711^(310)3. *3 fc^g- 4 s $14. 

<7i> 3*1*71 i£##lM ^1 i <8 3(110)41 7flW(310)3 *3 

21 SAl £££ HTll ^6}^ ^*?H «4. 

<72> neluf, £ ^aHHa^ aJ^OOO) ^1 1 <8'3(110) * *l 2 <33 (120)^1 ^Tfl 

M ZLf-W(125)7> qi/SSSM SJW BflM 3*1 *7l ^ 1 "33(110)41 

<73> 2W300H -fM ^^(400)^1 ^M§S #3HH, 7l*(HX>Hfe ^ 2 ^ 

q-(500)ol 3^€3". *H 2 #^(500)£ tfll ^4 £°1 H^rCwork 

function^} t^AS o]^^14. 2 #^(500)41 *r A 2 ^S^tH Sl7>€4. 

<74> »1 2 3^(500)£ 33 3^(300)^ #341 -B-71 *W(400)4 #713-2.3 
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<75> 5L 6(3r €■ 4€- -^HH 3* SL^Wl* ^^l**- 5. 6D^ S. 6B^1 

B3-B4I ^ 

<76> £ 6C ^ £ 6D» t^, 7]*(100) *H 1 ^(200)1, 

(300), -fi-7l^#(400) ^ *ll 2 #^(500)-ir SW. 
<77> Hflo)^ 71^(100)^8: 7l-3ft SE^^f^ 7)%% iW- 

<78> flfloli 7^(100)01 71*^ 3-f . ^ 1 *W2Q0)1* M« M. 4*' 

13, ^ ^ °Jf-(Indium Tin Oxide, ITO) « SW. #*HS, 71^(100)^1 * 

f-^V 71*. e)l 13, 71 ^-f. *H 1 3^(200)£ tfj* 

5.^ M, °*ll 13, ^t^I^-4 ^ IfW. £ ^HH*1 7^(100) 

£ ^tb 7141- £^4. 

<79> i£3, tiflo^ 71^(100)^^- 4 1 <83(H0) $ <8#1 M^>7l 

SIS. <£fe 41;M|#©1 *j| 2 <8 3(120)1 iW. * 1 <83(110)-fir «fl ©1^ 714(100) 

^ ^oj-^ofl Mpi^, $ 2 <33(120)£ *il l <3 3 (110)3 ^3^1 «fl*m4. 

<80> »1 i ^^-(200)#^ Bflo]^ 71^(100)51 A 1 <S3(H0W *fl 1 *L=K200)1 

£ 4 1 ajSKllOH uflH^i 3^1 3. ^Hi^, *11 1 *R(200)1* 

*l ^ ^$ ?J#( Indium Tin Oxide, ITO) £fe ^VsJ- ©>3 Indium Zinc Oxide, 

IZ0)1 3Lf-^4. 

<8i> £ ^aH^, *)] l ^(200)** 7l 4(100 W 33-3*11 W ^^s. 

*ll 1 3R(200)f-£ all 1 tf*-2^ ^©1 LI $3L, *)1 1 W4 *|jiL*te *ll 2 ^ 

js-s. ^ wi sHr4. s^h 4 ^l i £^(2oo)#£ #3 gs °13 3<H 

4&-16 
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<82> 4 * 1 3^(200)£ 2 7flSl W 'aW^, 1 7fl^ iKBl*! $ 

< 83 > ;g<3 3^(300)£r -B-7]!-, BCB(benzocyclobutene) f-4 -fr7l# $ 

SiOC ^4 MM « *M ^^(300)^ «1H^ 7l*(KX»*l 

A l qqaio) ^ A2 <8«Ki20)3 3*1 *i^€4. i ^^(noH 

*K3Q0)£ A A 1 3^(200)3 3*H tfl-g-SHr A 1 711^(310)1:* ItW. 

^ x ^( 2 00)#°1 *1H^ 71^(100) -SHMm^i ^Efls. Hfl^5|7l uflM *l) 1 7fl^ 

(310)*£ ££^(300H A3.^ Ms *i^€4. # ^HH*i, A l 7fl^-Jf(3iO)fe *H 
i 7l«(ioo)^ W^l ^ afe 4^ 7>^ ^ &4. 

<84> oH, all 1 7f|^H4310)^£ A A 1 #^(200) 3 f-4H «sl7l4, ^s.^-A 3 
*M ^ * i #^-(200)3 f^s^l ^o.S M € t &4. 

<85> ^<g^-(300)^l *H 1 711^(310)1-^ 4 *fl 1 3H"(200)# tfl*H 

71a!, $A -B-71 -fr7l *#M<>1 *l] 1 ^^(200)^-S 3E| 

*l*r 3* #*l*Kr ¥ 4W ^«4. 
<86> ^ 2 <S^(120H ^€ £qi«K3(X»4|fe *fl 2 7flT t 4(125a)#<>l ^€4. A 2 

7fl^(125a)#^ *flB3^ $3)3. uplsM, A 2 ^THKl25a)«* * 1 *tW310)*4 5 
1^ 1-S34. °H. 2 7fl^(125a)# & A 1 ^^(110) $ A 2 <8 3(120)3 

3?H afl^m A 2 7flW(125a)l-^ ^ 1 ^(200)1- #3 °1#3 4 II* ^4. 
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<87> o)4 * 2 lTUKl25a)« 33 *fl 2 7fl^(125a)3 tfl^f 

cl «h 33 *7l HWt* 6 l * 1/1)^(310)3 ^3 #37H=- 3* * 

<88> «fr7ltf**(400)£ *8 1 <8 3(110)41 m& ^£3(300)3 A 7fl^(310)» ^ A 1 
3^(200)3 «fl*l€3. -fr7lfl»<400)£ *WI*(410) « «*(420)* Xtf* 

^ ^^fl*(410)* *fl 1 3^(200)#3 *«4| «fl*133, «*(420)* **M*(«0) 
3 *P1€3. 

<89> oH, ^-7m«(400)^ 33(droplet)3 MtWSi 7fl^HK310)3 

o]nfl, 4 7 fl^« (310)0)1 3*1- € wim^^i ^ 3« **m 

-^ 7 > °a 4^-711 3^ ©IS ^1«B -fr7l tf**4H #3 3^ 5<^-£- 3711 

#3*!3. 33- all 1 «33(H0) * *fl 2 .<8 3(120)3 ^^Hl upl^ *fl 1 

(200)*4H 

oo> olf. ^1^-71 all 2 <83(120H|fc 33 -fr7ltt#M 0 l 3*} 3^, 33 -B- 7 1^ 

33:33 33 -B-7l^#(430)ol ^€3. 33 £3 *fl 2 <83 (120)41 33 -fr7l 

^^(430)^- ^t^^ *ll l "33(110) SMI 2 <33(120)3 3tH *fl l 

(200)1-3 ^^*>7fl ^ ^ $13. 

oi> ti^^Tfl, 33 -B-71 tfW(430)£ i <8 3 (110)41 ^ $^*Hr ^ 

all 2 <S3(120H 33 $-S3fc ££33 #fc4| 33 *r $13. 33 -fM 
(430)£ 33 3* ^^(432) g 33 W#(434)o.a 3*3^3. 
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<92> oH, 4 2 <33(120H ^S^OOOW 2.^ Slfe tf*H*1 *ll 2 $3 (120)41 ^ 
€ 3£^(300) 3*1 *7] € 3SW300)3 ^o} *fl i 

(200)^.4 ftol7> HiS -B-71 *H 1 *«1U1DW «M 71)^(310)3. » 

Si #<H2 *r Sft4. ^1 M *fl 1 ^(HOW 3^3 7fl^4(310)S. *3 *<H 

& ^-f, S A 1 3.^1 ^°>^ ^ ^ 

<93> £ -a*H*Mfe ^^^"(300) *H l $3(110) ^ * 2 ^^(120)^1 3*1 4 

M ^ 2 7fl ^«(i25a)7> 9X7] tlf^ TSl^l *7l *W*<>1 *fl 1 <83(110)<* ^ 

€ *fl 1 71)^(310)3. £3 €«H7>fe 3* #*lt ^ 
<94> ;£<3 33(300W -8-71 tf«(400)<>l WW, 7Wl00Wfc 4 2 3 

^(500)°1 ^€4. *H 2 3H"(500)£ W^Itt SE^f t^lir ^ 2°1 W«r(wprk 

function)7> ttSLS. o}+6\^. *fl 2 ^(5<X>Mfc *f| 2 t^OT *l7>€4. 
<95> A] 2 ^(500)£ ^9! 33(300)3 A*\$5L, ^7] tf**(400)4 ^7^o.S 

<96> ^ 

<97> £ 7A^- £ ^i*HH 3tt SAl^lfil ^3E<>14. 

<98> £ 7A§ #^>^, 71^(100)3 #34|fe H^^l ^ ^ W 

(Indium Tin Oxide) H^r W *\<& $!#( Indium Zinc 0xide)£ £#*Hr *1 1 £33(200a)«l 
^€4. ^1 1 H*l3(200a)£ (sputtering) W 7l# HUM 3*H A 

1 «8^(U0) ^ *fl 2 $3(120)41 2.*? ^€4. 
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<99> *]<>]*], 1 H^WaoOa)^ tf^fc aUCspin coating) £fe ^ 33 (si it 
coating) ^ 3*M W MS £5L sW. *» 1 H^(200a)^ 

^ ^WOObH ^€4. 

<ioo> ol^A], aflo]^ 71^(100)^ ^i^- 4^3.(201)7} geKl €4- 4^3(201)*r M 
M(201a), * ^f(201b) $ * 3=4«.(201c)# *^K201b)fe 44$ 

^BflS 4^3 M(201aW *fl*l£|3, * JM-WOlc)^ # ^^-(201b)^ 4 6 H 34 $ 

Efts. ^€4. 

<ioi> P}^a(201)S.^ tfc)£. 7]^r(100)# ^433, *M «1M^ 

7l#(100H flfl^m ##*K200b) * Et^ ±% 7l*(100)<*te 

^€(200c)^l H^€4. 

<i02> £. 7B£- £ 7A4] afltHI 3«H *l 1 H^^-ir ^ ^ 

E°14. 

<103> £ 7A* #2^, ^ 1 £*W200a) f 1 *W200cH $l*H 7>3j*l*l g£ 

o. #q ^4 E ^ ^ ^q-ofl £)tf|.d| i]4 s)^, wflo]i 7l*(100)4) #£41 tt C HH^^ $ 

EflS ^ 1 ^(200)°1 ^^^4. 
<104> £ ^AlofldlH^ S- 7A £ S. 7B1- f-*fl 71^(100)^^ 1 #^(200)^1 

^4 JEA^o.^, *)1 1 €^(200)#lr &4 7]*(100)<flfe *fl 1 

(200)#i *8 1 T 1 *^^* flfc T 1 * ^S^-7f ^ ^^^4. 

<105> £ 7C£r £ 7B«H1 S.*)& ^7l£)^ wflol^ 7l#ofl *|) i ^o] ^-g- 
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:i06> S. 7C» 1 5L3m(200a)-ir ^)B)^*>7l ^Sfl 7l#(100)*l| # 

% sfl€(200c)£ iH^sl (stripper) -§-^ 4*H ^^<H 7l«( 100)4 

tf^fe ufles^ *fl 1 3H-(200)l-al tipl^rf. 

<107> £ 7Dfe £ 7C<fl «fl°l^ 7W1 ^ 1 3^** ^^S 0 ^. 

<108> £ 7D* *H 1 3^(200)l-£ *IMi 7W100W oflH^i ^bUs. 

4 4 1 €^(200)l-£ ^ G4 7i^o.S. #3. o]ai ^oj flfl*|sM, 4 *«i 1 3^(200)* 
£ all 1 HJ-^iS. zjo] L * #31, ^ 1 W 3H*Kr *0 2 W^-S. ^ W* £*r4. 

<109> £ 7E ^ £ 7C ofl 541 1 -fM*M $43 ^ HAltr ^^14. 

<uo> £ 7E1 . #2^, afl 1 ^(200)4 ^ofl^ 33*H ^ i^-SRr 

-fMsKSOOaH ^34. <>H, ^-7l#^- ^7l#^ I^f ^ OT. «■ ^H^H -fr 

7l#^ -fr7l« SW. 

<U1> s. 7F^ £ 7E^1 £^13 -B-7]^ ttf «Kr £4 5^1 tt 

<H2> £ 7F1- 4h£*r3, -fr7]*K300b)4 M^flfe- -B-7ls}-(300b)# *>7] ^tt *r^3 

(301)7> *r^H(301)*r *fl 2 <83(120), ^ 1 ^(HO)* *fl 1 3^(200)4 tffcofl 

*H*I3 ^7l^(300b)* #^3-2-5. tr4. 

<H3> oif- ^*|-7l fl«B, p>^a(301)fe f-^tb 4^3 -§-3)l(301a), * ^MK301b) g * 
^4^(301c)# IW. * ^4Y(301c)^ *fl 1 <33(110W ^1 1 3^(200)*4 ifl 

-§-*Kr S^^M, * ^MK301b)fe 1 3^(200)1-2] A>ojo{| Bfl^^4. 
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cn4> 7i€(ioo)i p>^a(30i)7> <£4<?1 % WW. 4^a(3oi)sl * ^4^f 

(301c)» ^sfl 71^(100)^1 *7l*K300aW EWa, °1S ^l^fl *7l4(300a) 

<115> £ 7Gfe £ M 5L*}& -8-71^ <q*fl ^^o] ^J* #3 

£44. 

<H6> 5. 7G» #2^3, «■ ^H^M. *7l4(300a)£ iWa & 7 1 

#ofl <>]*H £* « *7l4(300a)£ ^#€4. 44*1, *H 2 «34(120)i Bfl 

*|3 -6-714 g *fl 1 <8 3(110) ^ * 1 ^(200)^1 HW« ^-714^ 2-= A^JL, 

olS. ^l^fl «1H^ 7l^(100)<Hm A 1 ^^"(200)21 4*H tfl-§-*H 7fl^f(310)7} ^€ ^ 
<3 3^1 (300 H ^€4. 

<H7> ^3 2W300)£ W -B-7l#W 4^4, BCB4 ^ -fMi- ^ 

Si0C4 -¥-711-* 4-§-*M£ 7 >^44. °W *fl^£ 4*H4 ^ 3 
4 ^-fr 4-§-*iH ^€ ^ &4. 

<H8> o^, 33(300)°fl Sl^H *fl 1 ^^(200)^] ^^l^r 71)^(310)7} ^£4. °1 

z]- 711^(310)^ «1M^ 71^(100)^1 W<HH JiSM: ifl. £^ 44^ ?Hr 

4. 

<119> oH, 4 711^(310)51 ifl^ ^ *ll 1 #^(200H ol^-fe 4£^ ^3-2.3. 30° ~ 
165°°14. 7fl^(310)5l ifl^ ^ *!1 1 ^(200)°1 o]^ z^S 30°~ 165°S. 2^4^ 
o] -fr^ ^ i ^q-(200) #°ll «Pl£)^ -B-71 ^%^(400)sl -g-^VTll 2^471 W°14 
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.120 oh,> 4 1 3^(200) 44 «4« >H«KsiD)te * 1 W(200)4 »fl*13 
714 *il 1 3^(200)4 »mW ^ «At *3 M* * 5S4. <>lte * 

tg^ ^ 33.44 Hfl^ofl ^4 1^44, £ ^A}^cflAi^ 7fl^-»f(310)Tr *ll 1 3H"(200)4 

ci2i> -5L TIfe H 7G<H1 £4€ 4 2 3* £413: *i&£<>14. 5- 

71^ 5. D r D 2 # 44 
<122> £ 7H g £ 7I» *£ 43(300)4 <**l(350)te *)1 1 <84(1M» « *fl 2 <3 

4(120)4 °14 4S*H 44(300)4 ^4(350)^ *ll 1 ^^(llO)^-S. 

44 *H 2 <^^(120)^.S 4i «r Sa4. 

<123> oH, *S 33(300)4 oH4(350)7> <3** ^ flte *°lfe *0 1 <3444 ^3 34 

(300)4 3- ^HHW. 

<124> £ 7Jfe £ 7Hi £*]* *M 1 * 2 *4 **#* *^fe 3* ^ltb 

Ho] 4. 

<i25> h 7J* #a#Ma, *fl i ^^(110)^1 *3 ^4(300)4 7fl^(3io) & 4 2 <& 
4U20H*r 711^(310)4 #3*1) tfl-§-*H -JM **^(400)<>1 M*4. °H, 

**^(400)£ *** *I**H* 3^ ^*** £**Hr ** ^^(410) $ ***** i 

$-*Rr **#(420)«ls. °1^-4 ; ?14. 
<i26> ^4, -b-4 **^(400)4 ** ^r^UioH 4 1 ^^-(200)^1 343*4. ** ^ 
§K4io)* ^44 4*fl 43 ^41- 3Hr ^ M*** ^.sW 4 1 34(110) 
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i €3 33(300)^1 71^(310)41 m $3L, A 1 ^^(200) -tHfe 3* 

^§K410)°1 $^€4. 

<127> ^ ^og-^^ ^^cfl o^^H ^^-£1^ 3^ -§-^1" SW, ^^(410)4 
= 32.. ^ £ 6(| 4^ t|.B>J] 3g4. 33- ^^(410)^ ^17} XjS 4# 

<128> ol* «J-^*>7l Xl 2 <33(120Hlfe *)1 1 ^^(110)4 #3^3. t-H 3^ 

^Mol ^«). 5)ol xl 2 <8^(120Hfe 4*1 3* ^^OW $<S€4. °H, 3*1 ^ 
* ^<g#(430)£ Xl 1 <8*!(110W € 3^ ^H^l 32 5^*M1 *H 

^^#(4io)si ^mi* ^4 5^«v>n *4. 

<129> ' X| 1 <33(110W 3^ ^^(410) Xl 2 ^^(120)i 44 ^ ^<g#(432)<>l 

^4. o^, XI 1 <3*|(110WSr t^l"l 0 l 3* ^#(410) W € * 32.£)4 «■ 

##(420)°1 tg^Slal, XI 2 33(120Wlfe 44 44 ^£(432) #i 

£ jf. 4 ^ 4 W*(434)<>1 $^€4. 

<130> £ tk^- £ 7J*11 Bflol^ 7l^ol) X] 2 ^4 ^€ 3* £- A ltb 7^2.44- 

<i3i> £ 7K* *1H^ 7l#(100H XI 1 £^(200). 33(300), 

(400)<>1 W& «H4^ 7l#(100Hlfe XI 2 ^(500)4 $-$34. 

<i32> xl 2 *R(500)£ £^ M-l: £t*Hr Xl 2 3E*W4. *ll 2 

(500)£ ^44*y ^4 «<HH1 S1§H 7)^(100)51 £*\ WW, 
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^ £ tf^ltb £ 41*2)3: <£*Hf- #S*H ^ 

45g*m, m 7)$&w #w m 7is*°H 4^* ^ 

^^^^6(1 7l7fl€ £ m$ 4tf £ 4£ SL3.*B\ 9H4*1 133 
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[St 1 * 1] 

xu w * xu 42 n°we& w xu 

<8«W xi i 

#7l 41 ^isM, #7} A XU ±-^\7\7] 4^7} 

7 fl^f- m $7} 4i *d^-# M nm -fr7l*«; £ 
#7l f7lttf X|2 3* ^8^3. *Hr 

Wt 1 * 2] 

Xl 1 *M 5&°W. #7] 4 2 ciPl -fM it^r 3* ^8-°-3. 

WW 3] 

Xl 1 ^°fl floW, ^7] ^ 7flWfe ^^W ^-fl* "fl 2 7fl^l #£ $ 2 7fl3 ^hSl* 
#i=. 3443 ^#^g- s>jl, #71 ^« Xl 1 4^711, #71 Mfc 

Xl 2 4^7} wfl*m 3* 

4] 

XI 3 imi flow. #7i ofl^i^ #71 xi i nj-^^s- #7] xii ^ojm^ 

#71 X|2 <33* W #7l XI 1 "^vflSl 3fc 333 ^ °1*>S 3* *te 

s*l#*l. 
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[^T 1 * 5] 

6) 

2ll 1 M W 7fl^fe -*7l 2fl 1 f^aa.^ <a^S. 3Hl 

2ll 1 W $X°\*\, -8-71*, ^"711- « «lWt^ ol^^l 51 

2)1 1 ihi sa^, w *7i ^-71 4 »i i ^ ^i nm w 

211 1 M flaW, 7fl^?-3 vfl^ $ #7l 211 1 #^1 ^3-°- 

a 30° ~ 165° °J 3* ^a.a 

[$?* 101 

211 l *M #71 2il 1 £^ IW, #71 211 2 
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in 

*1 «33 H W Al ^MN ^12 <8*M «lH^7l#^ ^71 ^1 

<8«H *ii i ^-t; 

^■7i *m ^ ^12 ^ w^*. *ii i ^ g ^ 2 <8 

121 

■i- ^^s. ^ sa] #*i. 

[^Jt 1 * 13] 

A u 5fl°W, -8-71 -fW, $ »1#4^ W^s. <>1*°13 5°. 

14] 

n ii w sa«H^, -*7i =L^yL$ tfl-g-^ ^7i «w>. 7i4 u ^7i ^i 2 <8*h n 

15] 

^ 1 <33 « ^71 4| 1 * 2 <8«W «3^4 tiflo]^7l4^ ^7l 

A i <8«W *fl*l€ Til i 
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#7l all 1 3 all 2 <8«HM iM£^ ^ #7l a| 1 <834| ^ 

€ all 1 ^SR** 2=*Al?l7l 3th ^ 1 TflW*. %7\ A 1 $ all 2 ^TflS-f^l # 

71 all 2 <8«H ^€ ^11 2 7fl^« ^ 

#71 -fj-7m^# #<hi Hprn >ii 2 ^^a- i^fe 3# ^ ^ *h=- sai^i. 

[37% 16] 

ail 15 *<H Sft°W. #71 all 2 tU^WI ^ W afl 1 ^4 
[^T 1 * 17] 

all 15 W sa*H-H, afl 2 7fl^4 ifl-g-*Hr #7l *M&.7l« #4|*r -M 
18] 

alU £ #7l afll <3*|3 ^12 <8«W 7)% $7} afl 

l <$q°\] ail l a^Hrfr ^*Kr #tJ); 

- #7l afll <8*H #7) alll ^« ^t^l^l^ 7fl^# €<3 *§^Kr 

#7i aiu #*ii -fr7iifrw* ^^Kr ^l; £ 

#71 -H-71^-^ #ofl all 2 3^M" #7ll# if-^fe ^ S.m 

*13 ails 
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[3?* 19] 

4 18 M 5a°l-H. 4 1 #4*r 

#7} ttflo]i 7 ]*fl H^Sl ^ *M ^ 1 ^*Hr £ 

#7l 4 1 S^W 4B^i $*fl3. -8-71 4 1 ^«fl ^71 4 1 5=3^ 

[*8t^ 20] 

4 19 ^4' 5^*1. W 4 1 SL^* ^*Hr #44*1 all 1 ^ 
^ o]= s ^ Aj-s). o}<£ o]^.o. S ^Kr ^H3°-5. *}^r i^l^l^ 42 ti o v ^. 

21] 

4 19 m sa^H. -*7i 4 4 i 43h3 *n<**\, w 4 i s-^-z 

^<>)H iLSMr 4 4 1 tf4 2 £ #7l 4 1 »<^4 *)S*Hr 4 2 #*J= 

42 ^ . 
[3?* 22] 

4 is « 5&°h. #4*r -*7i 4 i #7i 

4 1M2 <83t-4 f 1 ^ *H ^*K=- #4; £ 

^7i 4 i <8«W 4*m -*7i *a<S*M- 43HJ *H #7i 4 l 711^1 ?m 4 

^ g ^7l 4 2 <8«W 3*1 W ^S^* 3Xfl^J^ §H 4>1*Kr #4# It^fe 3* 4 
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23] 

XI 22 M 5ft<H-H. #?1 7flW» ^#*Rr W<M #?1 7jR^Hr #7l 4 l 
'^os^ ^^0.5. o]^^ ^ofl ^ j^jis. a*l#*l^ Xls 

[^T 1 * 24] 

4 22 M ^71 ^3 #?1 ^ 1 *H§€ #^ 

a** i ^^iM^ 3* ^-s.s. s*i#*i3 m »Z 

WW 25] 

xi is m sa^-H,' #71 -fi-71 

^71 XI 1 ^41 ^(droplet) 5Hr 3* ^SJM* m «H 3* 

<§■ #X1; £ 

^ ^ofl 4ff^ *H **** *8#*}fe ^Tfl* ^ 3 

£ 4^ o.S S*l#*l^ XI 2: U^. 
WW 26] 

XI 18 M 54^. #71 -B-71 **** *l#*Kr T&Jflfe #71 XI 2 <8«H 3*1 "fr^l 
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